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© An intramedullary hip screw (10) includes an 
intramedullary rod (20), a lag screw (60) and a 
sleeve for slidably receiving the lag screw. The 
sleeve is received in a passage in the intramedullary 
rod having an axis which is oblique to the longitudi- 
nal axis of the intramedullary rod such that the axis 
of the sleeve is directed toward the head of the 
femur. The intramedullary hip screw of the present 
invention permits sliding compression of fractures, 
particularly intertrochanteric fractures and fractures of 
the femoral neck. 
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Description 

The present invention relates to devices for 
treating femoral fractures. 

There are a variety of devices used to treat s 
femoral fractures. Fractures of the neck or head, as 
well as intertrochanteric fractures of the femur have 
been successfully treated with a variety of com- 
pression hip screw assemblies which include gen- 
erally a compression plate having a barrel member, io 
a lag screw and a compressing screw. The com- 
pression plate is secured to the exterior of the 
femur and the barrel member is inserted into a 
predrilled hole in the direction of the femoral head. 
The lag screw which has a threaded end and a is 
smooth portion is inserted through the barrel mem- 
ber so that is extends across the break and into the 
femoral head. The compressing screw connects 
the lag screw to the plate. By adjusting the tension 
of the compressing screw the compression (reduc- 20 
tion) of the fracture can be adjusted. The smooth 
portion of the lag screw must be free to slide 
through the barrel member to permit the adjust- 
ment of the compression screw. Because the barrel 
member is long in comparison to its diameter, the 25 
force required to slide and, therefore, maintain re- 
duction of the fracture is minimal. However, com- 
pression hip screw assemblies require a long inci- 
sion in the tissue around the fracture and the 
compression plate positioned on the outside of the 30 
bone, is displaced from the application of force 
thereby creating a long moment arm and subject- 
ing the implant to very high tensile forces. 

Compression hip screw assemblies are dis- 
closed in US Patent Nos. 4432358, 3374786, 35 
2702543, 4530355, 3094120 and 3842825. US 
3094120 and 3842825 illustrate the use of multiple 
screws to prevent rotation of the lag screw relative 
to the compression plate and barrel member. A 
surgical bone pin which functions like a lag screw 40 
and compressing screw but which does not include 
a compression plate is disclosed in US Patent No. 
3103926. 

Subtrochanteric and femoral shaft fractures 
have been treated with the help of intramedullary 45 
rods which are inserted into the intramedullary ca- 
nal of the femur to immobilise the femoral parts 
involved in fractures. A single angled cross-nail or 
locking screw is inserted through the femur and the 
proximal end of the intramedullary rod. In some so 
varieties, one or two screws may also be inserted 
through the femoral shaft and through the distal 
end of the intramedullary rod. The standard in- 
trameduallary rods have been successfully em- 
ployed in treating fractures in lower portions of the 65 
femoral shaft. 

The Grosse-Kempf nail manufactured by How- 
medica Company of Rutherford, New Jersey is 
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believed to be one of the earliest intramedullary 
nailing devices introduced into the United States. 
The Grosse-Kempf nail includes a threaded hole in 
the intramedullary rod for receiving the interlocking 
screw. The fully threaded screw cannot slide 
through the threaded holes to permit the type of 
compression found in the compression hip screw 
assemblies discussed above. Furthermore, the axis 
of the threaded hole coincides with a line between 
the greater to lesser trochanter and not in the 
direction of the femoral neck. 

EP-A-02571 18 discloses an apparatus for treat- 
ing subtrochanteric fractures comprising an in- 
tramedullary rod having at least one transverse 
bore across it for receiving a bone screw and at 
least one angled bore for receiving a femoral neck 
screw. An anti-rotation device may also be pro- 
vided to prevent rotation of the neck screw in the 
rod. 

EP-A-0321 170 discloses an apparatus similar 
to that disclosed in EP-A-02571 18 but further com- 
prising a removable fitting device on the proximal 
end of the bore. 

GB-A-2209947 discloses a device for treating 
fractures comprising an intramedullary rod, a hip 
screw which can be introduced through a fixing 
hole in the intramedullary rod and a set screw 
housed in the intramedullary rod to engage the hip 
screw in one of a plurality of longitudinal grooves in 
the hip screw. 

US Patent No. 3433220 discloses an in- 
tramedullary rod and cross-nail assembly which is 
useful in treating fractures occurring in the upper 
one-third or subtrochanteric portion of the femur. 
The Zickel nail is a solid intramedullary nail having 
a single proximal tri-flange cross -nail which is 
inserted in the direction of the femoral head. 

The rigid tri-flange cross-nail is not suitable for 
use in treating femoral neck fractures because the 
cross-nail must be locked into position by a set 
screw to prevent backing out. Adequate compres- 
sion cannot be achieved. As stated above, the 
sliding compression screw has been found to be 
most effective in treating femoral neck fractures. 

A femoral fracture device which includes an 
intramedullary rod and screw inserted through the 
proximal portion of the rod in the direction of the 
femoral head which is designed to permit sliding 
compression of selected fractures is described in 
US Patent No. 4827917. The device disclosed in 
this patent combines the superior mechanical and 
biological attributes of intramedullary Fixation with 
the proven benefits of the sliding compression 
screw. 

An object of the present invention is to provide 
further improvements upon the benefits achieved 
by the device disclosed in US 4827917 by more 
closely providing the slidability and consequent 
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reduction of the fracture heretofore available only 
with conventional com pressure hip screw assem- 
blies. 

The present invention provides an apparatus 
for treating fractures of the femur which includes a 
lag screw, a sleeve and an intramedullary rod. 
Thus, in accordance with the present invention 
there is provided apparatus for treating fractures of 
the femur comprising: 

a lag screw having an elongate body member 
and means formed at one end thereof adapted in 
use to engage the head of a femur; 

and an intramedullary rod having a proximal 
head and a stem distal thereto and being adapted 
in use for insertion into the intramedullary canal of 
the femur, said head having at least one passage 
being positioned obliquely relative to longitudinal 
axis of said rod such that when said rod is in 
position within the intramedullary canal of the fe- 
mur, the axis of said passage is inclined toward the 
head of the femur; 

characterised in that the apparatus comprises a 
hollow sleeve in said passage for slidably receiving 
said lag screw and in that the apparatus also com- 
prises means for co-operation with said lag screw 
and said sleeve for applying sliding compressive 
forces to selected fractures of the femur by caus- 
ing the lag screw to slide within the sleeve. 

Means, such as a compression screw receiv- 
able in the lag screw, are preferably provided for 
co-operation with the lag screw and the sleeve to 
apply a sliding compressive force to selected frac- 
tures of the femur. The sleeve may include an 
engaging surface formed on the interior of the 
sleeve and adapted for co-operation with a com- 
plementary engaging surface formed on the body 
member of the lag screw to prevent rotation of the 
lag screw within the sleeve. 

The intramedullary hip screw of the present 
invention will be further described and illustrated 
reference to the accompanying drawings in which: 

Figure 1 is a side elevation section view of a 
intramedullary hip screw of the present inven- 
tion; 

Figure 2 is a side elevation section view of the 
intramedullary rod of Figure 1; 
Figure 3 is a side elevation section view of the 
sleeve of Figure 1 ; 

Figure 4 is a section view through the line IV- IV 
of Figure 3; 

Figure 5 is a side elevation section view of the 
lag screw of Figure 1 ; and 

Figure 6 is a side elevation view of the compres- 
sion screw of Figure 1 . 
Figures 1-6 illustrate the preferred embodiment 
of the components of intramedullary hip screw 10 
of the present invention. The intramedullary hip 
screw 10 include generally an intramedullary rod 



20, a sleeve 40 and a lag screw 60. A set screw 80 
and a compression screw 90 are also provided in 
the preferred embodiment of the invention. The 
intramedullary hip screw 10 may be made of any 

5 suitable strong, biocompatible material. Stainless 
steel, titanium or chrome-cobalt are preferred. 

Referring to Figure 2, the intramedullary rod 20 
includes a proximal head 22, a stem 24 distal to 
the head 22 and an optional longitudinal bore 26. 

ro Head 22 includes a passage 28 which extends 
through rod 20. The axis of passage 28 is angled 
relative to the longitudinal axis of the rod 20 and in 
use, is directed towards the femoral head. The 
angle is preferably between about 30' - 50*. The 

rs bore 26 preferably extends through the entire 
length of rod 20 but may extend only partially 
along the length of rod 20. 

Rod 20 also includes an internally threaded 
counter bore 30 with slots 34 at the opening for 

20 receiving threaded set screw 60 and the prongs of 
a tool for aligning rod 20 within the femur. In one 
embodiment of rod 20, holes 32 (two are shown) 
are provided through which bolts, screws, nails or 
some other suitable known anchoring means may 

25 be passed to anchor the stem 24 of rod 20 in place 
within the intramedullary canal of the femur. Holes 
32 extend through bore 26 in a transverse, prefer- 
ably perpendicular, direction relative to the longitu- 
dinal axis of rod 20. There may be a plurality of 

30 holes 32 along the length of stem 24 to permit 
anchoring in any one or more desired locations. In 
another embodiment of rod 20, there may be no 
holes 32. 

Augmentation holes 36 may be provided in 

35 head 22 of rod 20 through which additional pins 
(not shown) may be passed to provide additional 
fixation. The augmentation holes 36, if provided, 
are smaller than passage 28. If positioned above 
passage 28 they must be off centre to permit the 

40 pins to clear set screw 80. 

Sleeve 40, as shown in Figures 1 and 3, in- 
cludes a central bore 42. Sleeve 40 is received in 
passage 28 of rod 20 and is longer than passage 
28. The length of sleeve 40 is greater than its 

45 diameter in the relative proportions typical of the 
barrel members of compression plates as used in 
prior art devices. Bore 42 is preferably keyed. 
Referring to Figure 4, the bore 42 includes oppos- 
ing flat surfaces 44. The exterior surface of sleeve 

so 40 preferably, includes grooves 50 for cooperation 
with set screw 80. 

Lag screw 60 includes elongate body member 
62 and threaded end 64. Body member 62 is 
preferably also keyed and, to that end, includes 

55 opposing flat surfaces 66 which complement and 
cooperate with the flat surfaces 44 of sleeve 40. As 
shown in Figure 1, lag screw 60 is slidably re- 
ceived within sleeve 40. The surfaces 44 and 66 
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cooperate to prevent lag screw 60 from rotating 
within sleeve 40 while permitting lag screw 60 to 
slide axially within sleeve 40. The external diameter 
of the threads on threaded end 64 is preferably 
greater than the diameter of body member 62. The 
outside diameter of sleeve 40 is preferably approxi- 
mately equal to the outside diameter of the threads 
on lag screw 60. The dimensions of threaded end 
64 permit greater purchase of the femoral head 
which is particularly advantageous in treating the 
elderly or those with degenerative bone disorders. 

Lag screw 60 also includes an internally 
threaded bore 68 for receiving threaded compres- 
sion screw 90. Compression screw 90 cooperates 
with lag screw 60 and sleeve 40 to apply compres- 
sive sliding forces to the fracture. 

Compression screw 90 includes a threaded 
shank 92 and a flat-bottomed head 94, the diam- 
eter of which is greater than the diameter of bore 
42 of sleeve 60. Thus, when compression screw 90 
is tightened within the lag screw 60, head 94 
presses against the end of sleeve 40 to provide the 
compression heretofore found only in a compres- 
sion hip screw assembly having compression plate 
external to the bone. 

The set screw 80 preferably has a smooth 
shank 82. a flat bottom portion 84 and a threaded 
head portion 86. The flat bottom portion 84 is a 
preferred means of engaging groove 50 of sleeve 
40, when present, to provide superior mechanical 
interlocking of the components. Threads on head 
portion 86 engage the threads in counter bore 30 
of rod 20. 

Alternative embodiments of the intramedullary 
hip screw 10 of the present invention may include 
a rod 20 of varying lengths. The rod 20 may have 
an internal bore as shown, a partial bore or may be 
solid in cross section except for passage 28 and 
any holes 32 or 36. 

The intramedullary hip screw 10 of the present 
invention may be inserted into a patient by any 
. suitable known technique. Generally, the in- 
tramedullary canal of the femur is first reamed with 
an appropriate tool to create a void for insertion of 
rod 20. The void is preferably over reamed by 
about one millimetre to permit sufficient space for 
blood flow after insertion of the rod 20. A guide pin 
or wire is optionally inserted into the reamed in- 
tramedullary canal of the femur. Then rod 20 is 
introduced into the desired position. When rod 20 
includes bore 26, rod 20 is introduced over the 
guide wire. The position should then be confirmed 
by conventional image intensification techniques. 

When rod 20 is properly orientated, the lag 
screw 60 is aligned with passage 28 by a suitable 
conventional tool. The site is appropriately reamed 
and lag screw 60 is inserted through passage 28 
with the aid of a guide wire and suitable conven- 



tional tools. The threaded end 64 of lag screw 60 
engages the femoral head. The smooth elongate 
body member 62 slides easily within passage 28. 
Sleeve 40 is inserted over the body member 

5 62 of lag screw into passage 28 of rod 20. Sur- 
faces 44 of sleeve 40 align with surfaces 66 of 
body member 62. Set screw 80 is then inserted 
through the top of rod 20 and tightened until an 
edge of bottom portion 84 engages a groove 50 on 

w sleeve 40 to secure sleeve 40 within passage 28. 

Compression screw 90 is then optionally in- 
serted into bore 68 of lag screw 60 and tightened 
with a suitable tool until the flat bottom portion of 
head 94 presses against the end of sleeve 40. The 

is compression screw 90 is tightened to cooperate 
with lag screw 60 and sleeve 40 to apply the 
desired compressive force to the fracture. The 
smooth elongate body member 62 of lag screw 60 
is free to slide within bore 42 of sleeve 40. 

20 If desired, holes are reamed with appropriate 

tools to create a passage through the bone for 
insertion of anchoring means through holes 32 in 
stem 24 of rod 20. Simiarly, if desired, appro- 
priately sized holes are reamed to permit the inser- 

25 tion of anchoring pins in augmentation holes 36 of 
head 22 of rod 20. 

The intramedullary hip screw 10 of the present 
invention provides an advantage over conventional 
compression screw assemblies because it requires 

30 a much smaller incision for insertion, thereby re- 
ducing added trauma to the fracture area. Passing 
the lag screw 60 and sleeve 40 through an in- 
tramedullary rod reduces the applied moment arm 
significantly and therefore, decreases the loads that 

35 the implant must carry. Decreasing the load on the 
implant reduces the chance of implant failure. The 
design of intramedullary hip screw 10 offers en- 
hances fracture compression in comparison to fem- 
oral fracture devices heretofor available by provid- 

40 ing a greater area of slidabitity for lag screw 60. 
The length of sleeve 40 through which body mem- 
ber 62 of lag screw 60 slides is greater than the 
comparable area of stability provided, for exam- 
ple, in the femoral fracture device described in US 

45 Patent No. 4827917 discussed previously herein. 
Compression screw 90, in cooperation with sleeve 
40 and lag screw 60 provide the same benefits of 
sliding compression available in compression hip 
screw assemblies and the same fixation benefits of 

so intramedullary road while eliminating the high ten- 
sile forces placed on the implant in compression 
hip screw assemblies. 
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Claims 

1. Apparatus for treating fractures of the femur 
comprising: 

a lag screw (60) having an elongate body 
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member and means (64) formed at one end 
thereof adapted in use to engage the head of a 
femur; 

an intramedullary rod (20) having a proxi- 
mal head (22) and a stem (24) distal thereto 
and being adapted in use for insertion into the 
intramedullary canal of the femur, said head 
having at least one passage (28) being posi- 
tioned obliquely relative to longitudinal axis of 
said rod (20) such that when said rod (20) is in 
position within the intramedullary canal of the 
femur, the axis of said passage (28) is inclined 
toward the head of the femur; 

characterised in that the apparatus com- 
prises a hollow sleeve (40) in said passage 
(28) for slidabty receiving said lag screw (60) 
and in that the apparatus also comprises 
means (90) for co-operation with said lag 
screw (60) and said sleeve (40) for applying 
sliding compressive forces to selected frac- 
tures of the femur by causing the lag screw 
(60) to slide within the sleeve (40). 

2. Apparatus according to claim 1 further com- 
prising a first engaging surface formed on the 
interior surface of said sleeve (40) and a com- 
plementary engaging surface formed on the 
exterior of said body member of said lag screw 
(60), said first and complementary engaging 
surfaces being configured to co-operate to pre- 
vent rotation of said lag screw (60) when said 
lag screw (60) is inserted in said sleeve (40). 

& Apparatus according to any one of the preced- 
ing claims wherein said rod includes a longitu- 
dinal bore (26) extending at least partially 
therethrough. 

4. Apparatus as claimed in any preceding claim 
comprising engaging means (50) formed on 
the exterior of said sleeve (40) and a set screw 
(80) adapted for insertion through said bore 
(26) of said rod to locking! y engage said en- 
gaging means (50) on said sleeve. 

6. Apparatus according to any preceding claim 
wherein the sleeve (40), is longer than the 
passage (28) extending through the in- 
tramedullary rod (20) for receiving the sleeve 
(40). 

6. Apparatus according to any preceding claim 
wherein the means for co-operation with the 
lag screw (60) and the sleeve (40) is a com- 
pression screw (90) and the lag screw (60) is 
internally threaded for receiving the compres- 
sion screw (90). 



Patents rts p rtl ch e 

1. Vorrichtung zum Behandeln von Frakturen des 
Femurs mrt 

s einer Holzschraube (60) mit einem langge- 

streckten Korper und an einem Ende dessel- 
ben gebildeten Mitteln (64), die bei Benutzung 
mit dem Femurkopf in Eingriff bring bar sind; 
einem intramedullaVen Stab (20) mit einem 

to proximalen Kopf (22) und einem dazu distalen 

Schaft (24), we I cher bei Benutzung in den in- 
tramedullaren Kanal des Femurs einfUhrbar ist 
wo bei der Kopf wenigstens einen Durchgang 
(28) aufweist, der schrag relativ zur Langsach- 

15 se des Stabes (20) angeordnet ist derart, daB 

wenn der Stab (20) seine Position innerhalb 
des intramedullaren Kanal s des Femurs ein- 
nimmt, die Achse des Durchganges (28) gegen 
den Femurkopf geneigt ist; 

20 dadurch gekennzeichnet. daB die Vorrichtung 

eine hohle HUlse (40) in dem Durchgang (28) 
zum gleitbaren Aufnehmen der Holzschraube 
(60) aufweist und daB die Vorrichtung auch 
Mittel (90) zum Zusammenwirken mit dieser 

25 Holzschraube (60) und der HUlse (40) aufweist 

um gleitende Druckkrafte auf ausgewahlte 
Frakturen des Femur aufzubringen, indem ein 
Gleiten der Holzschraube (60) innerhalb der 
HOIse (40) bewirkt wird. 

30 

2. Vorrichtung nach Anspruch 1, die weiterhin 
eine erste Eingriffbberflache, die an der inne- 
ren Oberflache der HUlse (40) gebildet ist und 
eine komplemerrt&re Eingriffoberfla'che auf- 

35 weist, die auBen am Korper der Holzschraube 

(60) angebracht ist wobei erste und komple- 
mentare Eingriffoberflachen so kontiguriert 
sind. daB sie zusammenwirken, um eine Rota- 
tion der Holzschraube (60) zu verhindern, wenn 

40 die Holzschraube (60) in der HUlse (40) einge- 

setzt ist. 

a Vorrichtung nach einem der vorherigen An- 
sprUche. bei welcher der Stab eine LMngsboh- 
45 rung (26) aufweist die sich wenigstens teilwei- 

se durch diesen erstreckt. 



Vorrichtung nach einem der vorherigen An- 
sprUche, mit Eingriff mitteln (50), die auBen an 
der HUlse (40) angeordnet sind, und einer 
Feststellschraube (80), die durch die Boh rung 
(26) des Stabes einfOhrbar ist um mit den 
Eingrrffmitteln (50) zwecks Verriegelung in Ein- 
griff gebracht zu werden. 



60 
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5. Vorrichtung nach einem der vorherigen An- 
sprUche, bet welcher die HQIse (40) linger ist 
als der Durchgang (28), der sich durch den 
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i member and means (64) formed at one end 

thereof adapted in use to engage the head of a 
femur 

an intramedullary rod (20) having a proxi- 
mal head (22) and a stem (24) distal thereto s 
and being adapted in use for insertion into the 
intramedullary canal of the femur, said head 
having at least one passage (28) being posi- 
tioned obliquely relative to longitudinal axis of 
said rod (20) such that when said rod (20) is in io 
position within the intramedullary canal of the 
femur, the axis of said passage (28) is inclined 
toward the head of the femur; 

characterised in that the apparatus com- 
prises a hollow sleeve (40) in said passage is 
(28) for slidably receiving said lag screw (60) 
and in that the apparatus also comprises 
means (90) for co-operation with said lag 
screw (60) and said sleeve (40) for applying 
sliding compressive forces to selected frac- 20 
tures of the femur by causing the lag screw 
(60) to slide within the sleeve (40). 

2. Apparatus according to claim 1 further com- 
prising a first engaging surface formed on the 25 
interior surface of said sleeve (40) and a com- 
plementary engaging surface formed on the 
exterior of said body member of said lag screw 
(60), said first and complementary engaging 
surfaces being configured to co-operate to pre- 30 
vent rotation of said lag screw (60) when said 
lag screw (60) is inserted in said sleeve (40). 
) 

3b Apparatus according to any one of the preced- 
ing claims wherein said rod includes a long'rtu- 35 
dinal bore (26) extending at least partially 
therethrough. 

4. Apparatus as claimed in any preceding claim 

comprising engaging means (50) formed on 40 
the exterior of said sleeve (40) and a set screw 
(80) adapted for insertion through said bore 
(26) of said rod to lockingly engage said en- 
gaging means (50) on said sleeve. 

45 

6. Apparatus according to any preceding claim 
wherein the sleeve (40), is longer than the 
passage (28) extending through the in- 
tramedullary rod (20) for receiving the sleeve 
(40). 60 

6. Apparatus according to any preceding claim 
wherein the means for co-operation with the 
lag screw (60) and the sleeve (40) is a com- 
pression screw (90) and the lag screw (60) is 55 
internally threaded for receiving the compres- 
sion screw (90). 
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Patentansprilche 

1. Vorrichtung zum Behandeln von Frakturen des 
Femurs mit 

einer Holzschraube (60) mit einem langge- 
streckten Korper und an einem Ende dessel- 
ben gebildeten Mitteln (64), die bei Benutzung 
mit dem Femurkopf in Eingriff bringbar sind; 
einem intramedullSren Stab (20) mit einem 
proximalen Kopf (22) und einem dazu distalen 
Schaft (24), we I cher bei Benutzung in den in- 
tramedullaren Kan a! des Femurs einfUhrbar ist, 
wo bei der Kopf wenigstens einen Durchgang 
(28) aufweist, der schrag relativ zur Langsach- 
se des Stabes (20) angeordnet ist derart daB 
wenn der Stab (20) seine Position innerhalb 
des intramedullaren Kanals des Femurs ein- 
nimmt, die Achse des Durchganges (28) gegen 
den Femurkopf geneigt ist; 
dadurch gekennzeichnet, daB die Vorrichtung 
eine hohle HUlse (40) in dem Durchgang (28) 
zum gleitbaren Autnehmen der Holzschraube 
(60) aufweist und daB die Vorrichtung auch 
Mittel (90) zum Zusammenwirken mit dieser 
Holzschraube (60) und der HUlse (40) aufweist, 
um gleitende Druckkrafte auf ausgewahlte 
Frakturen des Femur aufzubringen, indem ein 
Gleiten der Holzschraube (60) innerhalb der 
HOIse (40) bewirkt wird. 

2. Vorrichtung nach Anspruch 1, die weiterhin 
eine erste Eingriffoberflache, die an der inne- 
ren OberflSche der HUlse (40) gebildet ist, und 
eine komplemerrtSre Eingriffoberflache auf- 
weist, die auBen am Korper der Holzschraube 
(60) angebracht ist, wobei erste und komple- 
mentare Eingriffoberflachen so konfiguriert 
sind, daB sie zusammenwirken, um eine Rota- 
tion der Holzschraube (60) zu verhindern, wenn 
die Holzschraube (60) in der HUlse (40) einge- 
setzt ist. 

a Vorrichtung nach einem der vorherigen An- 
sprUche, bei welcher der Stab eine Langsboh- 
rung (26) aufweist, die sich wenigstens teilwei- 
se durch diesen erstreckt. 

4. Vorrichtung nach einem der vorherigen An- 
sprUche, mit Eingriffmitteln (50). die auBen an 
der HUlse (40) angeordnet sind, und einer 
Feststellschraube (80), die durch die Bohrung 
(26) des Stabes einfOhrbar ist, um mit den 
Eingriffmitteln (50) zwecks Verriegelung in Ein- 
griff gebracht zu werden. 

a Vorrichtung nach einem der vorherigen An- 
sprUche, bet welcher die HOIse (40) linger ist 
als der Durchgang (28), der sich durch den 
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iirtramedullaren Stab (20) zur Aulnahme der 
HUlse (40} erstreckl. 

6. Vorrichtung nach einem der vorherigen An- 
sprQche, bei welch er das mit der Holzschraube 
(60) und der HUlse (40) zusammertwirkende 
Mittel eine Kompresstonsschraube (90) ist und 
die Holzschraube (60) zur Aufnahme der Kom- 
pressionsschraube (90) innenseitig mit einem 
Gewinde versehen ist 

RevendlcaUons 

1. Appareil pour le traitement de fractures du 
f6mur, comprenant : 

un tirefond (60) comportant un Element 
corps oblong et un moyen (64), forme a une 
extremite de celuk-ci, destine a venir en 
contact avec la tete d'un femur ; 

une tige intramedullaire (20), pre sent ant 
une lite proximale (22) et une broche (24). 
distale par rapport a celle-ci, et destinee a Stre 
introduite dans le canal intramedullaire du fe- 
mur, ladite tete ayant au moins un passage 
(28) situe obliquement par rapport a I'axe lon- 
gitudinal de ladite tige (20) de telle maniere 
que, lorsque ladite tige (20) est en place a 
I'inteVieur du canal intramedullaire du f£mur, 
I'axe dudit passage (28) sort incline' en direc- 
tion de la tete du femur ; 

caracterise en ce que I'appareil comprend 
un manchon creux (40) dans ledit passage (28) 
pour recevoir a glissement ledit tirefond (60), 
et en ce que r appareil comprend egalement 
un moyen (90) pour cooperer avec ledit tire- 
fond (60) et ledit manchon (40) afin d'appliquer 
des forces de compression par glissement a 
des fractures selectionnees du femur, en fah 
sant glisser le tirefond (60) a I'inteVieur du 
manchon (40). 

2. Appareil selon la revendication 1, comprenant 
en outre une premiere surface d'engagement, 
formee sur la surface interieure dudit manchon 
(40), et une surface d'engagement complex 
mentaire, formee sur I'exteneur dudit 6 lament 
corps dudit tirefond (60), lesdrtes surfaces 
d'engagement, premiere et complemerrtaire, 
etant conforms es de maniere a cooperer pour 
empecher la rotation dudit tirefond (60) lorsque 
ledit tirefond (60) est introduit dans ledit man- 
chon (40). 

3. Appareil selon I'une quelconque des revendi- 
cations precedentes, dans lequel ladite tige 
comprend un ale*sage longitudinal (26), qui 
s'etend au moins partiellement a I'inteVieur de 
celle-ci. 



4. Appareil selon Tune quelconque des revendi- 
catiohs precedentes, comprenant un moyen 
d'engagement (50), form6 sur I'exteVieur dudit 
manchon (40), et une vis de blocage {80), 
s propre a etre introduite dans ledit alesage (26) 

de ladite tige, afin de venir en contact de 
blocage avec ledit moyen d'engagement (50) 
sur ledit manchon. 

io 5. Appareil selon I'une quelconque des revendi- 
cations precedentes, dans lequel le manchon 
(40) est plus long que le passage (28), qui 
s'etend dans la tige intramedullaire (20) pour 
recevoir le manchon (40). 
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6. Appareil selon I'une quelconque des revendi- 
cations precedentes, dans lequel le moyen de 
cooperation avec le tirefond (60) et le manchon 
(40) est une vis de compression (90), le tire- 
20 fond (60) comportant un filetage interieur pour 

recevoir la vis de compression (90). 
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